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FOREWORD

The RASA (Regional Aquifer-Systems Analysis) program
began in 1978 after a congressional mandate to develop
quantitative appraisals of the major ground-water systems in
the United States. The RASA program represents a systematic
effort to study a number of the most important aquifer
systems which, in aggregate, underlie much of the Nation and
which represent important components of its total water
supply. In general, the boundaries of these studies are
identified by the hydrologic extent of each system and,
accordingly, transcend the political subdivisions to which
investigations often have been arbitrarily limited in the
past. The broad objectives for each study are to assemble
geologic, hydrologic, and geochemical information, to
analyze and develop an understanding of the system, and
to develop predictive capabilities that will contribute to
effective management of the system. Use of computer sim-
ulation is an important element of the RASA studies, both
to develop an understanding of the natural, undisturbed
hydrologic system, and of any changes brought about by man's
activities, as well as to provide a means of predicting the
regional effects of future pumping or other stresses.

The final interpretive results of the RASA program are
presented in a series of U.S. Geological Survey Professional
Papers that describe the geology, hydrology, and geochem-
istry of each regional aquifer system. Each study within
the RASA program is assigned a Professional Paper number
and, where the volume of interpretive material warrants,
separate topical chapters that consider the principal
elements of the investigation may be published. The series
of RASA interpretive reports begin with Professional Paper
1400 and, thereafter, will continue in numerical sequence
as the interpretive products of subsequent studies become
available.
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CONVERSION FACTORS

Inch-pound units used in this report can be converted
to metric (International System) units by multiplying by the
factors given in the following list.

Multiply By To obtain
acre 4,047 square meter
cubic, foot per second 0.02832 cubic meter per
(ft /s) second

foot (ft) 0.3048 meter

foot ;quared per day 0.0929 meter squared per
(f£t° /4) day

gallon per minute 0.06309 liter per second
(gal/min)

inch (in.) 25.40 millimeter

mile (mi) 1.609 kilometer

pound per cubic foot 0.016 gram per cubic
(1b/ft?) centimeter

, (g/cm’ )
square mile (mi”) 2.590 square kilometer

Sea level: 1In this report, sea level refers to the National
Geodetic Vertical Datum of 1929 (NGVD of 1929)--a geodetic
datum derived from a general adjustment of the first-
order level nets of both the United States and Canada,
formerly called "Mean Sea Level."
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GEOHYDROLOGIC FRAMEWORK OF THE SNAKE RIVER PLAIN

REGIONAL AQUIFER SYSTEM, IDAHO AND EASTERN OREGON

By
R. L. Whitehead

ABSTRACT

The Snake River Plain in southern Idaho is a major
geologic structure of uncertain origin. Surface geology is
generally well defined, but subsurface geology 1is poorly
defined below about 500 feet. Rocks that underlie the plain
form the framework for a regional ground-water system that
supplies large quantities of water for irrigation and makes
the plain nationally important in terms of agricultural
production.

The 15,600-square-mile Snake River Plain is a graben-
like structure that formed in middle Miocene time. The
graben may have been formed by oblique extensional forces
resulting from interactions between the North American and
Pacific tectonic plates. The oldest known rocks underlying
the plain, penetrated in a 14,007-foot test hole northwest
of Boise, are of middle Miocene age. Miocene volcanic
rocks at the plain's margin that dip toward and underlie the
plain were highly faulted and severely eroded prior to
the plain's formation.

Faults along the margins of the eastern part of
the plain are not visible at land surface and have been
defined chiefly by geophysical methods. However, well-
defined fault systems bound the western part of the plain.

The eastern plain is underlain predominantly by Qua-
ternary basalt of the Snake River Group, which is interca-
lated with sedimentary rocks along the margins. Basalt
crops out or is less than 10 feet below land surface in the
central part of the eastern plain and is usually less than
100 feet below land surface elsewhere. Geophysical data and
drillers' 1logs indicate that Quaternary basalt in the
central part of the eastern plain is as much as 5,000 feet
thick. A test hole about 10 miles northeast of the Snake
River near Wendell provided the first information about deep
subsurface stratigraphic relations in that part of the
plain. The stratigraphic sequence penetrated in the test
hole is similar to that in the north wall of the Snake River
canyon between Milner and King Hill. 1In that area, basalt
of the Snake River Group thins toward the river and is
underlain by sediments and basalt of the Tertiary and
Quaternary Idaho Group.



The western plain is underlain mainly by unconsoli-
dated and weakly consolidated Tertiary and Quaternary
sedimentary rocks as much as 5,000 feet thick. Basalt is
present also in the western plain and is most extensive near
Mountain Home.

Quaternary basalt of the Snake River Group, which
composes much of the Snake River Plain regional aquifer
system, is highly transmissive. In the eastern plain, a
thick sequence of thin-layered basalt flows yields large
volumes of water to wells. Wells open to less than 100 feet
of the aquifer yield as much as 7,000 gallons per minute;
yields of 2,000 to 3,000 gallons per minute with only a few
feet of drawdown are common. Transmissivity commonly
exceeds 100,000 feet squared per day and, in places, exceeds
1,000,000 feet squared per day.

Large springs in the Snake River canyon between
Milner and King Hill issue at the contact between highly
transmissive pillow lava and less transmissive underlying
rocks. In 1980, ground-water discharge between Milner and
King Hill, largely spring flow, averaged about 6,000 cubic
feet per second.

In the western plain, coarse-grained sediments are
thickest and transmissivity is highest along the northern
margins. The percentage of coarse-grained sediments de-
creases to the southwest, where lacustrine sediments predom-
inate.

In most of the eastern plain, the upper part of the
ground-water system is unconfined. At depth and in much of
the western plain, aquifers are confined.

Across most of the plain, Quaternary basalt aquifers
overlie aquifers in the Tertiary Idavada Volcanics and
Banbury Basalt of the Idaho Group. The older volcanic rocks
are typically much less transmissive than the Quaternary
basalt. Faults and fractures are permeable zones for water
storage and conduits for water movement. 1In places near the
margins of the plain, Idavada Volcanics are important
geothermal aquifers.

INTRODUCTION

) The Snake River Plain is an arcuate area of 15,600
mi (fig. 1) that extends across southern Idaho into
easternmost Oregon. The plain ranges from about 30 to 70 mi
in width and from 2,100 to 6,000 ft in altitude above sea
level. The relatively flat plain slopes generally westward
and is surrounded by high mountains that range from 7,000 to

















































































































































































